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COMPLETE SPECIFICATION 
Improvements relating to Basic Refractory Bricks 



I, Russell Pearce Heuer, of 1241, Ridge- 
wood Road, Bryn Ma\vr, in the County of 
Montgomery and Cammonwealth of Penn- 
sylvania, United States of America, a Citizen 
of the United States of America, do hereby 
dedaie the invention, for which I pray -that 
a patent may be granted to one, and thj? 
method by which it is to be perfoianed, to 
be partioiiaily described in and by the fol- 
lowing staitememt: — 

The invention concerns improvements re- 
lating to basic refractory bricks. 

Ejctensive use is being made in refractory 
furnace roofs and odior construotions of basic 
xefraotory bricks provided with oxidisable 
metallic plates on tfie outside of, and in some 
cases also inside, the bricks. 

The plates are usually of steel, preferably 
plain carbon steel suoh AISI 1010 or 1035 
or suitably low alloy steel. The plates are 
no'umaily in the -range of thickness from 
1/32" .to 1/4", and are suitably affixsd to 
the refractory of the brid^. In furnace use 
the plates oxidise and react with the refrac- 
tory, improving fhe behaviour of the refrac- 
tory roof as a whole. 

An object of the present invention is to 
provide an improved consmiction of metal- 
clad bridk, and method of manufaoDure there- 
of, with a view of securing plates fisrmly to 
the brick whalat substantially avoiding the 
use of double ]:hicknesses of metal plate and 
(thus avoiding likelihood of metal melting 
and leaving the joint between adjoining 
bricks rather than oxidising and reacting 
with die refractory. 

According to one aspect of the invention, 
a basic re&actory brick comprises a body 
consisting substantially of basic refraaory 
material, a first oxidisable metallic plate co- 
moulded with such body or a part of such 
body and extending on one lateral face of the 
body with portions or tabs lying in only a 
small unsubstantial area of an adjacent lateral 
face of the body, and a second and distinct 

{Price 3r.^4 



oxidisable metallic plate extending on such 
adjacent face and secured to the firsj plate at 
the tab portions. 

Pxeferably the first plate mending on one 
lateral face of the body has the portions or 
tabs lying in two adjacent lateral faces <rf 
the body, and the second plate is U-shaped 
with the base extending on the lateral fece 
of the body opposite the face on which lie 
first plate extends and widi die aims of die 
U extending on the adjacent lateral faces in 
which the tab portions of die first plate lie. 

According to anojihea: aspect of the inven- 
tion, a ane±od of making a refractory brick 
provided witih external plate on all foiur 
lateral faces, comprises co-moulding an oxid- 
isable metallic plate with a basic refractory 
mass to form an intermediate brick having the 
plate extending over a major portion of one 
lateral face with portions or tabs lying in 
only a small unsubstantial area of the surface 
on two lateral faces adjacent the one lateral 
face, enclosing the intermediate brid; in a 
second oxidisable raetaUic plate of U-,shape, 
Che base of the U of the second plate bemg 
placed on a lateral face of the injeranediate 
buck opposite to the one lateral face on 
which the co-moulded plate extends with the 
arms of the U of tht second plate extending 
over .the said two lateral faces of the inter- 
mediate bride on the outsides of the tab 
portions of the co-moulded plate, and then 
fastening the arms of the second plate to 
the tab portions of die co-moulded plate. 
^ According to a further aspect of the inven- 
tion, a method of making a refractory brick 
provided with external plate on all fouf 
lateral faces, comprises co-moulding a first 
oxidisable metallic plate witii a basic refcac- 
■cory mass to form a first intenmediate bride 
havmg the plate extending over a major por- 
tion of one lateral face with portions or tabs 
lying in the surface on two lateral faces adja- 
cent the one lateoral face, moidding a second 
mtermediate brick of basic refraaory materdtfl 
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and ol substantial^ die same dimensions as 
die fim intermediate brick, placing the two . 
int«mediate bricks together vn^ a lateral 
face of one abutting a lateral fece of the 

5 ocher and enclosing Siem in a second oxidis- 
able metallic plate of U-shape, the base of 
die U of the second plate bsing placed on a 
Jatetal face of the second intermoiiaie brick 
opposite to the said one lateral face of the 

10 first intermediate brick with die arms of <the 
U extending over adjacent lateral faces^ of 
both the first and second intermsdiate bricks 
on the outsides of liie tab portions of the first 
plate, and then faslsning the arms of die 

15 second plate to the tab portions of the first 
plate. . 

Some embodiments of brick and thsir 
method of manufacture according to the in- 
vention are hereinafter described, by way of 

20 example with reference to the accompanying 
drawmgs, in which: — 

Figure I is a plan view of a mm from 
whidh an external plate to be co-moulded with 
refractory is formed, 

25 Figure 2 is a praspcctivc view of one 
form of such plat^ 

Figure 3 is a psrspactive view of a vanant 
plate, . , . 

Figure 4 is a diagrammatic verucal section 

30 showing the co-moulding of refraotory 
material with the plate shown in Figure 2, 

Figure 5 is an esploded perspective view 
showing tihe application of a second external 
plate to die intermediate brick thus produced. 

35 Figure 6 is a perspective view of the 
finished brick, ^ ^ ^ . , ^ . ^ 

Figure 7 is a section of the finished brick 
on the Imes 7—7 of Figure 6, 
Figure 8 is a cross section of another em- 

40 bodiment of a finished brick. 

Figure 9 is an exploded perspective view 
showing the application of a second external 
plate to complete the brick shown in Figure 

45 'Figure 10 is a perspective view of diis 
brick in its finished form, and 

Figure 11 is a section on die Ime 11 — 11 
of Figure 9. ^, , 

Figures 1 and 2 show an oxidisable metal- 

50 lie plate 20 which in Figure 1 as in the form 
of a blank having a main portion 21 which 
is intended to extend along the length of 
one lateral surface of a brick, or at least the 
major portion thereof, and having projecting 

55 portions or tabs 22 which are adapted to be 
bent suitably to an angle somewhat greater 
than a right angle with respect to die main 
portion 21 as shown in Figure 2. 

Projections 23 are punched out from the 

60 main portion 21 so as to be capable of being 
embedded in the refraotory of the bnck by 
oonmoulding. , . _. 

The plate 20 is placed as shown m Figure 
4 resting on die bottom die 24 of a mould 
with die tabs 22 extendmg upward and die 



projections 23 extending upward. ^ The 
widdi of the ffnai'n portion 21 is slighdy 
narrower dian the mould and the i^por ends 
of tile tabs 22 spring engage \ridi the side 
walls 25 of die mould 70 

A mass of basic re&actory material 27 is 
then plai^d in die mould. The refractory 
material may be any suitable basic refractoiy, 
e.g., chrom^magnesia or naagnesia-chrome. 

An upper die 26 of the mould and the 75 
lower die 24 are dien moved idatively to- 
gether, applying a moulding pressure which 
should exceeid 3000 psi and preferably should 
exceed 10,000 psi or 15,000 psi. The effect 
is to produce an intermediate brick 28, as 80 
shown in Kgure 5, which has the plate 20 
oo-moulded with a refractory body wit-h die 
tabs 22 at the outside extending only a short 
distance up the lateral faces 30, suitably not 
more than one-fourth of the height of the 85 
lateral faces. The main portion 21 covers 
substantially all of the major lateral face 31, 
and it should in any case cover at least the 
major portion of such face. It will also be 
noted that the tabs 22 are separated in this 90 
preferred embodiment by refractory areas 32 
where no tabs are present at eadi one of the 
faces 30. 

Although the angle of the tabs to the main 
portion 21 exceeded 90° as shov/n in Figure 95 
4 prior to moulding and -the width of such 
main portion is slightly narrower than the 
intended corresponding face dimension of the 
intermediate brick to be formed, during 
moulding die tabs are formed at right angles 100 
to the main portion, as appears in t£e formed 
intasmediate brick, as a result of die mould- 
ing pressure. The projections 23 of course 
are firD^y embedded in the interior of the 
brick by the co-moulding. 105 

In some cases it is desirable to use an 
intemal plate co-moulded with the refractory. 
Figure 3 illustrates an internal oxidisable 
metallic plate 33 of U-shape having a base 
34 which is united, e.g., by spot welding as 
shown at 36, to the main portion 31 of the 
plate 20 and having arms 35 which are em- 
bedded in the interior of the brick. In this 
case, no projections such as 23 need be pro- 
vided. 

A second external oxidisable metallic plate 

37 which is of U shape in end elevation or 
in section is applied to the exterior of the 
intermediate brick. The plate 37 has a base 

38 of the U, which covers the lateral face 120 

40 of ±6 intermediate brick which is oppo- 
site to the lateral surface 31, and also has 
arms 41 of die U v/hich cover, suitably en- 
ttirdy, the lateral feces 30. In any case, 
when die plate 37 is applied to the brick the 125 
base 38 of die U should cover at least a 
major portion of the face 40 and the arms 

41 should cover at least major portions of 
die faces 30. 

The arms 41 extend on the outside of the 130 
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tabs 22 and are united to the tabs, e.g., by 
spot "wdding as indicated at 42 an Figures 
6 and 7. 

As a (result die pdatc 37 is fiianly united to 

5 the co-anoulded j^te. Also, double thidc- 
nesses of metal plate occur only ai the tabs 
22 which constitute only a small unsubstan- 
tial area of each lateral face in which they lie. 
Figures 8 to 11 show a second embodiment 

10 of imck in which the body of the brick is 
constituted by two intermedate brick parts. 
In making idiis brick, a first intoranediate 
bricfc 28 is moulded as described above with 
reference to Figure 4, with the oxidisable 

15 metallic plate 20, including the tabs 22 and 
projections 23, except that an oxidisable 
metallic plate 43 is also co-moulded with the 
refractory material with projections 43^ 
punched out of the plate and extending into 

20 the refraotory and embedded therein by the 
ooHmoulding. The plate 43 is suitably held 
against the die 26 (Figure 4) «by magnetic 
means {not shown) prioir 4d mouldiog and the 
die 26 is provided with a projection (not 

^ shown) to ptoduce a cotrespon^g han^- 
engaging recess 44 in the moulded interanedi- 
ate bxii(^. 

A second intermediate >brick 45 is moulded 
of the same dimensions as the Sxst intermedin 
^ ^te bridk and having a corresponding hanger- 
engaging recess 44 but consisting wholly of 
re&actory material and having no co-moulded 
plates. 

The two Intermediate bricks are then placed 

35 together as shown in Figure 9, with the 
lateral face of the intermediate brick 28^ con- 
taining the plate 43 abutting a lateral face 
of the other intermediate brick 45, and with 
the recesses 44 co-operating to retain a T- 

40 shaped hanger 46 whioh projects from one 
end of the finished brick. An oxidisable 
metallic pbte 47 of U-shape, similar to the 
plate 37 except in its dimensions,, is then 
applied to the assembly with each of its arms 

^ 48 extending over adjacent lateral faces 49 
and 50 of both intermediate bricks and out- 
side the tabs 22, to which such arms are 
secured, e.g., by spot welding at 42 (Figure 
10) as described above. The hanger 46 

SO serves positively to prevent longitnidinal dis- 
placement of the intermediate brick 45 witii 
respect to the remainder of the assembly, in 
addition to the fdctlonal engagement of Che 
U-shaped plate 47 therewith. 

55 The resulting brick is similar to the 'briclc 
described with reference to Figures 1 to 7, 
except that it will generally be, as shown, 
nearer square section, it includes a ha^er, 
and it embodies the oxidisable metal pkte 43 

iO embedded in the complete bridk paraUel with 
the main portion of the external plate 20. 
The plate 43 preferably extends as shown for 
the preponderant part of the length of the 
hridk ibut leaving space at the one end of the 

tf brick for the hanger. 



It vwH be clear tiiat a shnilar effect could 
be achieved by combining one intermediate 
biadk such as 28, Le., hamg only the plate 
20 coHmodded tiierewith, wiBi anotfier inter- 
mediate bride such as 45 but (having the 70 
plate 43 co^moulded with iL Another 
method of securing a plate such * as 43 be- 
twe^ the abutting lateral faces of two ioter- 
moliate bricks is simply to use a flat plate, 
without the jMPojoctions 43^, and secure It in 75 
pkce by a suitable adhesive. 

The term "co-moulded" or "ooHmould- 
ing " as applied herein to a plate is intended 
to mean that the plate is affixed to the re- 
fractory material during the (moulding of such 80 
material and by the moulding pressoire. 

WHATICLALVIIS:— 

1. A basic refraaory brick comprising a 
body consisting substantially of basic refoac- 
toty matwial, a first oxidis^le metallic plate 85 
oo-«iK>uldcd with such (body or a part of such 
body and extending on one lateral face of 

the body with poorions or tabs lying in only a 
small unsubstantial area of an adjacent lateral 
face of the body, and a second and distinct 90 
oxidisable metallic plate extending on such 
adjacent lace and secured to the first plate 
at <tfae tab portions. 

2. A brick according to Oaim 1, wherein 

the first plate extending on one lateral face 95 
of the body has the portions or tabs lying in 
two adjacent lateral faces of the body, and 
the second plate is U-shaped with die base 
extending on the lateral face of the body 
opposite the face on which the first plate 100 
extends and with the arms of the U extend- 
ing on the adjacent lateral faces in wMcfa the 
tab portions of the ifirst plate lie. 

3. A brick according to Claim 1 or 2, 
wherein the second plate is secured to the 105 
first plate by welding, 

4. A brick according to any one of Claims 
1 to 3, wherein the first plate is provided vwth 
formations projecting into die refractory 
material and embedded therein by the oo- 110 
moulding. 

5. A brick according to Claim 4, wherean 
the formations projecting into the refracjiory 
material are comprised in a third oxidisable 
metallic plate of U-section, the 'base of the 115 
U extending along and secured to the first 
place with the arms of the U extent^ng into 

the refractory material siAstantially at right 
angles to the base. 

6. A brick according to any one of Qaims 120 
1 to 4, wherein die &st plate is co-moulded 
V7ith one part of the refractory body and 
extends over one lateral face of that part and 

the or each adjacent lateral face of ie body 
over whioh .the second plate extends is con- 125 
stituted by anotiier lateral face of such one 
pant of the body and an adjacent lateral face 
of another part of the body. 

7. A bridk according to Claim 6, wherein 

a thkd Goddisaible metallic plate is secured 130 
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between the pam of the refractory body so 
as to extend widnn die brick for a preponder- 
ant pan of the length of die bdck and paral* 
lei with the first plate. 

8. A 'brid: according to Qaim 6 or 7, 
wherein the <tiwo parts of the refractory body 
are foimed widi hanger-oigaging recesses 
which co-act to retain a T-shaped hanger pro- 
jecting from one end of the 'brick. 

9. A method of tmaking a re&aotory 'brick 
provided wi^ external {date on all four 
lateral faoes> coinprislng co^oulding an oxid- 
isable metallic plate with a basic refractory 
mass to form an intermediate brid; ihaving 
the plate extending over a major portion of 
one lateral face -with portions or tabs lying 
in only a small unsubstantial area of the sur- 
face on mo lateral faces adjacens: the one 
lateral face^ endosing the intermediate brick 
in a second oxidisable metallic plate of U- 
shape;, the base of - the U of the second plate 
being placed on a lateral lace of the inter- 
med^te brick opposite to the one lateral face 
on wMch the co^moulded plate ex^ds with 
Che of tbe U of the second plate extend- 
ing over the said two lateral faces of the 
intermediate brick on the ontsides of the 
tab portions of the conmoulded plate, and then 
fastening tht arms of the second plate to the 
tab portions of the conmoulded plate. 

10. A msithod of making a refractory brick 
provided with external plate on all four 
lateral faces, comprising conmoulding a first, 
oxidisable metallic plate with a basic refrac- 
tory mass to form a first intermediate brick 
having the plate extending ov^ a major por- 
tion of one dateral face mxh portions or ta.bs 
lying on the surface on two lateral faces adja- 
cent the one lateral face, moulding a second 
intermediate brick of basic refractory material 
and of substantially the same dimensions as 
the first intermediate brid^ pladng the two 



intermediate brides togedier "with a lateral 
face of one abutting a lateral face of the o±er 
and endosing them in a second oxidisable 45 
metallic plate of U-shape^ die base of the U 
of the second plate being placed on a lateral 
face of the second intermediate brick oppo- 
site to die said one lateral face of the first 
intenm^ate bride with the arms of the U 50 
extending over adjacent lateral faces of both 
the first and second intermediate bricks on 
the outsides of the tab portions of the first 
plate^ and then fastening ±e arms of the 
second plate to the tab portions of the first 55 
plate, 

11. Method according to Qaim 10, where- 
in die intermediate bricks are moulded with 
hanger-engaging recesses and a T-shaped 
hanger is introduced between the interinedi- 60 
ate bricks for i^ention By such recesses prior 

to &dng the second plate. 

12. Method according to Qaim 10 or 11, 
wherein a further oxidisable metallic pl^e is 
secured betwi^ tjie abutting faces of the 65 
intennediate bricks. 

13. Method according to any one of Qaims 
9 to 12, wh^ein the arms of ue second plate 
are secured to the tab pmdons of the co- 
moulded or first plMe by wddmg. 70 

14. A basic refractory brick constructed 
substantially as herdnbefore described wxrii 
reference to and as Elustrated in Figures 1 
to 7 or Figures 8 to 11 of the accompanying 
towings. 75 

15. A method of making a refractory brick 
carried out substantially as hereinbefore des- 
cribed v/ith reference to Figures 1 to 7 or 
Figures 8 to 11 of -the accompanying 
drawings. 80 

JENSEN & SON, 
Agents for the Applicant, 
77, Chancery Lane, London, W.C.2, 
Chartered Patent Agents. 
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